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(57) ABSTRACT

Various embodiments of a fail-safe communication system in
which certain communication components fail, the system
detects the failure, and the system maintains communication
by routing data sets to different communication components.
In various embodiments, the communication components fail
on the network side. In various embodiments, the communi-
cation components fail on the remote side. In various embodi-
ments, there are methods for fail-safe communication in
which a system detects communication component failure,
and routes data sets to other communication components.
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1
FAIL-SAFE COMMUNICATION SYSTEMS
AND METHODS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This Application is a Continuation-In-Part of U.S. appli-
cation Ser. No. 12/873,105, filed Aug. 31, 2010, now U.S. Pat.
No. 8,674,885.

BACKGROUND

Communication systems typically include both a network
front end transceiver, and a backhaul link connecting the
network front end transceiver with a core network. Such
systems have points of vulnerability. One point of vulnerabil -
ity is the network front end transceiver, which may fail due to
power problems, mechanical damage, or any number of other
reasons. [fthe communication system does not have a backup
system, or “fail-safe” position, the failure of the network front
end transceiver may cause a complete breakdown of commu-
nication. The same kind of vulnerability may appear at a
remote site communicatively connected with the network
front end transceiver. At the remote site, end users, often
called “subscriber stations”, are in communication with a
base station, which is in communication with the network
front end transceiver via a remote transceiver located at the
remote site. If this remote transceiver were to fail for any
reason, and if there were no backup system, the failure of the
remote transceiver at the remote site may cause a complete
breakdown of communication.

SUMMARY

Described herein are fail-safe communication systems
with a single backhaul cable connecting multiple front end
transceivers to either a core network or a remote site. Also
described herein are fail-safe communication methods.

One embodiment is a fail-safe network communication
system operative to communicatively connect a core network
with a remote site. In one particular form of such an embodi-
ment, the system includes a single backhaul cable, a first
point-to-point communication system, and a second point-to-
point communication system. In this particular form of the
embodiment, the backhaul cable directly connects the first
point-to-point communication systems with the core net-
work. Also in this particular form of the embodiment, the first
point-to-point communication system includes a wireline
communication interface operative to (i) communicatively
connect the backhaul cable with point-to-point communica-
tion components of the first point-to-point communication
system, and (i1) communicatively connect the backhaul cable,
using a bypass cable, with point-to-point communication
components of the second point-to-point communication sys-
tem, in an event of malfunction associated with the first point-
to-point communication system, such that the second point-
to-point communication system performs point-to-point and
backhaul communication instead of the first point-to-point
communication system.

One embodiment is a method for fail-safe communication.
In one particular form of such embodiment, a first point-to-
point communication system relays one or more sets of data
(1) from a core network to a wireline communication interface
belonging to the first point-to-point communication system
via a backhaul cable, (ii) from the wireline communication
interface to point-to-point communication components of the
first point-to-point communication system, and (iii) from the
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2

point-to-point communication components of the first point-
to-point communication system to a remote site. The wireline
communication interface detects a failure in the point-to-
point communication components of the first point-to-point
communication system or in a first power supplier located in
the first point-to-point communication system. The failure,
whether in the point-to-point communication components or
in the first power supplier, prevents the first point-to-point
communication system from relaying said sets of data
between the core network and the remote site. The wireline
communication interface bypasses the point-to-point com-
munication components of the first point-to-point communi-
cation system by routing the sets of data from the wireline
communication interface to point-to-point communication
components of a second point-to-point communications sys-
tem via a bypass cable, thereby allowing delivery of the sets
of data to the remote site via the second point-to-point com-
munication system.

One embodiment is a fail-safe communication system
operative to communicatively connect a remote site with a
core network. Such system has a single feed cable. In one
particular form of such embodiment, the system includes a
first point-to-point communication system, a second point-
to-point communication system, and a feed cable that directly
connects the first point-to-point communication systems with
aremote site. In a particular form of the embodiment, the first
point-to-point communication system includes a wireline
communication interface operative to: (i) communicatively
connect the feed cable with point-to-point communication
components of the first point-to-point communication sys-
tem, and (i1) communicatively connect the feed cable, using a
bypass cable, with point-to-point communication compo-
nents of the second point-to-point communication system, in
an event of malfunction associated with the first point-to-
point communication system, such that the second point-to-
point communication system performs point-to-point and
data relaying instead of the first point-to-point communica-
tion system.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments are herein described, by way of example
only, with reference to the accompanying drawings. No
attempt is made to show structural details of the embodiments
in more detail than is necessary for a fundamental under-
standing of the embodiments. In the drawings:

FIG. 1 illustrates one embodiment of a fail-safe communi-
cation system;

FIG. 2A illustrates one embodiment of a fail-safe commu-
nication system;

FIG. 2B illustrates one embodiment of a wireline commu-
nication interface with two power supplies;

FIG. 2C illustrates one embodiment of a wireline commu-
nication interface with two power supplies;

FIG. 3 A illustrates one embodiment of a fail-safe commu-
nication system;

FIG. 3B illustrates one embodiment of a communication
path in a fail-safe communication system;

FIG. 3C illustrates one embodiment of a communication
path in a fail-safe communication system;

FIG. 4 illustrates one embodiment of a fail-safe communi-
cation system; and

FIG. 5 illustrates a flow diagram describing one method for
fail-safe communication, including relaying sets of data,
detecting a failure in communication components, and
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bypassing the failed communication components by routing
sets of data to different communication components.

DETAILED DESCRIPTION

FIGS. 1 through 4, inclusive, illustrate various embodi-
ments of a fail-safe communication system. FIG. 1 illustrates
one embodiment of a fail-safe communication system 100. In
FIG. 1, the fail-safe communication system 100 is communi-
catively connected by a single backhaul cable 103 to a core
network 108. The fail-safe communication system 100 is also
in point-to-point communication with a remote site 109. The
fail-safe communication system 100 includes a first point-to-
point communication system 101 and a second point-to-point
communication system 102. The first point-to-point commu-
nication system 101 includes point-to-point communication
components 101 com, and a wireline communication inter-
face 105, in which the wireline communication interface 105
is communicatively connected by the single backhaul cable
103 to the core network 108. The wireline communication
interface is also communicatively connected to the point-to-
point communication components 101com, and by a bypass
cable 104 to the second point-to-point communication system
102. The second point-to-point communication system 102
includes point-to-point communication components
102com, which are communicatively connected by the
bypass cable 104 to the wireline communication interface
105 of the first point-to-point communication system 101.

FIG. 2A illustrates one embodiment of a fail-safe commu-
nication system. In FIG. 2A, there is a first point-to-point
communication system 101, which includes a wireline com-
munication interface 105. The wireline communication inter-
face 105 includes an Ethernet switch 105s, which is con-
nected to a single backhaul cable 103, to point-to-point
communication components 101com, and, via a bypass cable
104, to point-to-point communication components 102com
which are included within a second point-to-point communi-
cation system 102. The wireline communication interface
105 is also connected to two power supplies, including a first
power supplier 101 power included as part of the first point-
to-point communication system 101, and a second power
supplier 102 power included as part of a second point-to-point
communication system 102.

FIG. 2B illustrates one embodiment of a wireline commu-
nication interface 105 with two power supplies. A first power
supplier 101power is connected to the wireline communica-
tion interface 105 via a first diode 10141, which insures that
power can flow from 101power to the wireline communica-
tion interface 105, but not in the opposite direction. A second
power supplier 102 power is connected to the wireline com-
munication interface 105 via a second diode 10242, which
insures that power can flow from 102power to the wireline
communication interface 105, but not in the opposite direc-
tion. Power is consumed by the wireline communication
interface 105. FIG. 2B shows one embodiment for a combin-
ing of two sources of power. If one power source is turned off
or shut down for any reason or reduced in voltage as a result
of'a malfunction, that power source will supply 0 power to the
wireline communication interface 105, but the second power
source may continue to supply power to the wireline commu-
nication interface 105.

FIG. 2C illustrates one embodiment of a wireline commu-
nication interface 105 with two power supplies. A first power
supplier 101power is connected to the wireline communica-
tion interface 105 via a first power switch 101s1, which
insures that power can flow from 101power to the wireline
communication interface 105 only when the power switch
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10151 is positioned so as to complete the path to the wireline
communication interface 105. A second power supplier
102power is connected to the wireline communication inter-
face 105 via a second power switch 10252, which insures that
power can flow from 102power to the wireline communica-
tion interface 105 only when the power switch 102s2 is posi-
tioned so as to complete the path to the wireline communica-
tion interface 105. Power is consumed by the wireline
communication interface 105. FIG. 2C shows one embodi-
ment for a combining of two sources of power. If one power
source is disconnected to the wireline communication inter-
face 105 for any reason, that power source will supply 0
power to the wireline communication interface 105, but the
second power source that is connected to the wireline com-
munication interface 105 may continue to supply power to the
wireline communication interface 105.

FIG. 3A illustrates one embodiment of a fail-safe commu-
nication system 100. The fail-safe communication system
100 includes a first wireless point-to-point communication
system 111, and a second wireless point-to-point communi-
cation system 112. The first point-to-point communication
system 111 is communicatively connected by a single back-
haul cable 103 to a core network 108. The first point-to-point
communication system 111 is also communicatively con-
nected to the second point-to-point communication system
112. Both the first point-to-point communication system 111
and the second point-to-point communication system 112 are
connected by point-to-point communication to a transceiver
that is part of a remote site 109. The point-to-point fail-safe
backhaul link 150 includes the single backhaul cable 103, the
first wireless point-to-point communication system 111, the
second point-to-point communication system 112, the link
between the first wireless point-to-point communication 111
and the second wireless point-to-point communication sys-
tem 112, and the point-to-point communication between the
transceiver at the remote site 109 and both the first wireless
point-to-point communication system 111 and the second
wireless point-to-point communication system 112.

FIG. 3A also shows a remote site 109, which includes a
transceiver in point-to-point communication with either the
first wireless point-to-point communication system 111 or the
second wireless point-to-point communication system 112,
subscriber stations 160, and a wireless base station 119 that is
communicatively connected to both the remote site trans-
ceiver and the wireless transceiver stations 160.

FIG. 3B illustrates one embodiment of a communication
path in a fail-safe communication system. This communica-
tion path may be called the “normal route” communication
path. There is a core network 108 communicatively con-
nected by a single backhaul cable 103 to a first wireless
point-to-point communication system 111. The first wireless
point-to-point communication system 111 is communica-
tively connected to a second wireless point-to-point commu-
nication system 112, and by point-to-point communication to
a transceiver located at a remote site 109. The remote side
includes the transceiver, and also a wireless base station 119
that is communicatively connected to the transceiver. In FI1G.
3B, the communication path may operate in both directions,
connecting the core network 108 via the single backhaul cable
103 to the first wireless point-to-point communication system
111, then via point-to-point communication to the transceiver
at the remote site 109, and then reaching the wireless base
station 119. When the communication operates from the core
network 108 to the remote site 109 as shown in FIG. 3B,
communication from the core network 108 via the single
backhaul cable 103 to the first wireless point-to-point com-
munication system 111 is receiving sets of data 131~ at first
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wireless point-to-point communication system 111, and com-
munication from the first wireless point-to-point communi-
cation system 111 to the transceiver of the remote site 109 is
conveying sets of data 131c¢. As noted, although FIG. 3B
illustrates communication from the core network 108 to the
remote site 109, communication may also flow in the opposite
direction, that is, from the remote site 109 to the core network
108.

FIG. 3C illustrates one embodiment of a communication
path in a fail-safe communication system. This communica-
tion path may be called the “fault route” communication path.
There is a core network 108 communicatively connected by a
single backhaul cable 103 to a first wireless point-to-point
communication system 111. The first wireless point-to-point
communication system 111 is communicatively connected to
a second wireless point-to-point communication system 112,
and by point-to-point communication to a transceiver located
at a remote site 109. The remote side includes the transceiver,
and also a wireless base station 119 that is communicatively
connected to the transceiver. In FIG. 3C, the communication
path operates in both directions, connecting the core network
108 via the single backhaul cable 103 to the first wireless
point-to-point communication system 111, then to the second
wireless point-to-point communication system 112, then via
point-to-point communication to the transceiver at the remote
site 109, and then with the wireless base station 119. When the
communication operates from the core network 108 to the
remote site 109 as shown in FIG. 3B, communication from
the core network 108 via the single backhaul cable 103 to the
first wireless point-to-point communication system 111 to the
second wireless point-to-point communication system 112 is
receiving sets of data 1327 at second wireless point-to-point
communication system 112, and communication from the
second wireless point-to-point communication system 112 to
the transceiver of the remote site 109 is conveying sets of data
132¢. As noted, although FIG. 3C illustrates communication
from the core network 108 to the remote site 109, communi-
cation may also flow in the opposite direction, that is, from the
remote site 109 to the core network 108.

FIG. 4 illustrates one embodiment of a fail-safe communi-
cation system 100. In this embodiment, there is a core net-
work 208 that is communicatively connected to a transceiver,
which is connected by point-to-point communication with
either or both of a first point-to-point communication system
211 and a second point-to-point communication system 212.
The first point-to-point communication system 211 and the
second point-to-point communication system 212 are con-
nected by a bypass cable 204. Also in this embodiment, the
first point-to-point communication system 211 is connected
by a single feed cable 203 to a remote site 209.

In one embodiment, there is a fail-safe communication
system 100 which is operative to communicatively connect a
core network 108 with a remote site 109. The fail-safe com-
munication system 100 includes a first point-to-point com-
munication system 101, a second point-to-point communica-
tion system 102, and a single backhaul cable 103 that directly
connects the first point-to-point communication system 101
with the core network 108. The first point-to-point commu-
nication system 101 includes a wireline communication inter-
face 105 which is operative to: (i) communicatively connect
the backhaul cable 103 with point-to-point communication
components 101com of the first point-to-point communica-
tion system 101, and (ii) communicatively connect the back-
haul cable 103, using a bypass cable 104, with point-to-point
communication components 102com of the second point-to-
point communication system 102, in an event of malfunction
associated with the first point-to-point communication sys-
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tem 101, such that the second point-to-point communication
system 102 performs point-to-point and backhaul communi-
cation instead of the first point-to-point communication sys-
tem 101.

In a first alternative embodiment of the system just
described for a fail-safe communication system 100, the wire-
line communication interface 105 is configured to receive
electrical power from a first power supplier 101power located
in the first point-to-point communication system 101 and
from a second power supplier 102power located in the second
point-to-point communication system 102, such that the sec-
ond power supplier 102power is used to power the wireline
communication interface 105 in a case that the event of mal-
function affects the first power supplier 101power.

In a first possible configuration of the first alternative
embodiment just described, the first power supplier
101power is connected to the wireline communication inter-
face 105 via a first diode 10141, and the second power sup-
plier 102power is connected to the wireline communication
interface 105 via a second diode 10242, such that the event of
malfunction affecting the first power supplier 101power does
not interfere with the second power supplier 102power.

In a second possible configuration of the first alternative
embodiment just described, the first power supplier
101power is connected to the wireline communication inter-
face 105 via a first power switch 101s1, and the second power
supplier 102power is connected to the wireline communica-
tion interface 105 via a second power switch 10252, such that
the first power supplier 101power is switched off as a result of
said event of malfunction, and the second power supplier
102power is switched on as a result of said event of malfunc-
tion.

In a second alternative embodiment of the system just
described for a fail-safe communication system 100, the first
point-to-point communication system 101 is a first wireless
point-to-point communication system 111.

In a third alternative embodiment of the system just
described for a fail-safe communication system 100, the sec-
ond point-to-point communication system 102 is a second
wireless point-to-point communication system 112.

In a fourth alternative embodiment of the system just
described for a fail-safe communication system 100, the first
point-to-point communication system 101 is a first wireless
point-to-point communication system 111, and the second
point-to-point communication system 102 is a second wire-
less point-to-point communication system 112.

In a first possible configuration of the fourth alternative
embodiment just described, the first wireless point-to-point
communication system 111 is further configured to: (i)
receive sets of data 1317 from the core network 108 via the
single backhaul cable 103, and (ii) convey wirelessly the sets
of data 131c¢ to a remote site 109, in an event that the first
wireless point-to-point communication system 111 is capable
of such receiving and conveying. Also in a first possible
configuration of the fourth alternative embodiment just
described the second wireless point-to-point communication
system 112 is further configured to: (i) receive the sets of data
132~ from the core network 108 via the single backhaul cable
103 and via the bypass cable after or during the event of
malfunction, and (ii) convey wirelessly the sets of data 132¢
to the remote site 109, instead of the first wireless point-to-
point communication system 111, after of during said the of
malfunction, thereby maintaining continuity of data flow
from the core network 108 to the remote site 109 after or
during the event of malfunction.
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In one possible variation of the first possible configuration
of the fourth alternative embodiment just described, the
remote site includes a wireless base station 119.

In one further implementation of the possible variation of
the first possible configuration of the fourth alternative
embodiment just described, the first wireless point-to-point
communication system 111 and the second wireless point-to-
point communication system 112 together with the single
backhaul cable 103 and the bypass cable are configured to
serve as a point-to-point fail-safe backhaul link 150 between
the core network 108 and the wireless base station 119,
thereby allowing the wireless base station 119 to continue
uninterrupted wireless access services to associated sub-
scriber stations 160 after or during the event of malfunction.

In a fifth alternative embodiment of the system just
described for a fail-safe communication system 100, the wire-
line communication interface 105 is further configured to
detect the event of malfunction.

In a first possible configuration of the fifth alternative
embodiment just described, after the wireline communication
interface 105 detects the event of malfunction, the wireline
communication interface 105 is further configured to discon-
nect point-to-point communication components 101com of
the first point-to-point communication system 101 from the
single backhaul cable 103, and the wireless communication
interface 105 is further configured to connect the point-to-
point communication components 102com of the second
point-to-point communication system 102 with the single
backhaul cable 103 via the bypass cable 104. In a second
possible configuration of the fifth alternative embodiment
just described, after the wireline communication interface
105 detects the event of malfunction, the wireline communi-
cation interface 105 is further configured to switch off the
point-to-point communication components 101com of the
first point-to-point communication system 101, and the wire-
line communication interface 105 is further configured to
switch on the point-to-point communication components
102com of the second point-to-point communication system
102.

In a sixth alternative embodiment of the system just
described for a fail-safe communication system 100, the
single backhaul cable 103 is a cable operative to transport
Ethernet data between the core network 108 and the first
point-to-point communication system 101 or the second
point-to-point communication system 102.

In a first possible configuration of the sixth alternative
embodiment just described, the single backhaul cable 103
carries electrical signals over metal conductors.

In a second possible configuration of the sixth alternative
embodiment just described, the single backhaul cable 103 is
an optical fiber cable.

In a third possible configuration of the sixth alternative
embodiment just described, the wireline communication
interface 105 includes an Ethernet switch 105s which is
operative (i) to communicatively connect the single backhaul
cable 103 with the point-to-point communication compo-
nents 101com of the first point-to-point communication sys-
tem 101, and (ii) to communicatively connect the single back-
haul cable 103, using the bypass cable 104, with the point-
to-point communication components 102com of the second
point-to-point communication system 102, after or during the
event of malfunction.

One embodiment is a method for fail-safe communication.
A first point-to-point communication system 101 relays sets
of data from a core network 108 via a single backhaul cable
103 to a wireline communication interface 105 which is part
of'the first point-to-point communication system 101. These
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sets of data are relayed from the wireline communication
interface 105 to point-to-point communication components
101com of the first point-to-point communication system
101. These sets of data are relayed from the point-to-point
communication components 101com of the first point-to-
point communication system 101 to a remote site 109. Also in
this embodiment, the wireline communication interface 105
detects either a failure in the point-to-point components
101com of the first point-to-point communication system 101
or a failure in a first power supplier 101power located in the
first point-to-point communication system 101. This detected
failure, whether in components 101com or power supplier
101power, prevents the first point-to-point communication
system 101 from relaying the sets of data between the core
network 108 and the remote site 109. Also in this embodi-
ment, the wireline communication interface 105 bypasses the
point-to-point communication components 101com of the
first point-to-point communication system 101, by routing
the sets of data from the wireline communication interface
105 to point-to-point components 102com of a second point-
to-point communication system 102 via a bypass cable 104.
In this manner, according to this embodiment, delivery of the
sets of data is made to the remote site 109 from the second
point-to-point communication system 102.

In a first alternative embodiment of the method just
described for fail-safe communication, the method further
includes protecting the wireline communication interface 105
from the failure, in the components 101com or in the power
supplier 101power, by feeding the wireline communication
interface 105 from a second power supplier 102power located
in the second point-to-point communication system 102.

In a first possible configuration of the first alternative
embodiment of the method just described for fail-safe com-
munication, the method further includes protecting the wire-
line communication interface 105 from the failure in the
components 101com or in the power supplier 101power, by
combining power supply to the wireline communication
interface 105 from the first power supplier 101power and
second power supplier 102power using two diodes 10141 and
10142.

In a second possible configuration of the first alternative
embodiment of the method just described for fail-safe com-
munication, the method further includes protecting the wire-
line communication interface 105 from the failure in the
components 101com or in the power supplier 101power, by
disconnecting the wireline communication interface 105
from the first power supplier 101power.

In a second alternative embodiment of the method just
described for fail-safe communication, the method further
includes protecting the wireline communication interface 105
from the failure in the components 101com or in the power
supplier 101power, by disconnecting the wireline communi-
cation interface 105 from the point-to-point communication
components 101com of the first communication system 101.

In a third alternative embodiment of the method just
described for fail-safe communication, the detection of the
failure of the components 101com or the power supplier
101power is done by the wireline communication interface
105 sensing a drop in voltage provided by the first power
supplier 101power.

In a fourth alternative embodiment of the method just
described for fail-safe communication, the detection of the
failure of the components 101com or the power supplier
101power is done by the wireline communication interface
105 sensing an accumulation of the sets of data inside data
buffers of the wireline communication interface 105.



US 9,203,691 B2

9

In one embodiment, there is a fail-safe communication
system 100 which is operative to communicatively connect a
core network 208 with a remote site 209. The fail-safe com-
munication system 100 includes a first point-to-point com-
munication system 211, a second point-to-point communica-
tion system 212, and a single feed cable 203 that directly
connects the first point-to-point communication system 211
with the remote site 209. The first point-to-point communi-
cation system 211 includes a wireline communication inter-
face which is operative to: (i) communicatively connect the
single feed cable 203 with point-to-point communication
components of the first point-to-point communication system
211, and (ii) communicatively connect the single feed cable
203, using a bypass cable 204, with point-to-point commu-
nication components of the second point-to-point communi-
cation system 212, in an event of malfunction associated with
the first point-to-point communication system 211, such that
the second point-to-point communication system 212 per-
forms point-to-point and backhaul communication instead of
the first point-to-point communication system 211.

FIG. 5 illustrates one embodiment of a method for fail-safe
communication. In step 1031, a first point-to-point commu-
nication system 101 relays sets of data (i) from a core network
108, via a single backhaul cable 103, to a wireline commu-
nication interface 105 belonging to the first point-to-point
communication system 101, (ii) from the wireline communi-
cation interface 105 to point-to-point components 101com of
the first point-to-point communication system 101, and (iii)
from the point-to-point components 101com of the first point-
to-point communication system 101 to a remote site 109. In
step 1032, the wireline communication interface 105 detects
a failure in the point-to-point components 101com of the first
point-to-point communication system 101 or a failure in the
first power supplier 101power located in the first point-to-
point communication system 101, and said failure, whether in
components 101com or first power supplier 101power, pre-
vents the first point-to-point communication system 101 from
relaying the sets of data between the core network 108 and the
remote site 109. In step 1033, the wireline communication
interface 105 bypasses the point-to-point communication
components 101com of the first point-to-point communica-
tion system 101, by routing the sets of data from the wireline
communication interface 105 to point-to-point components
102com of a second point-to-point communication system
102 via a bypass cable 104, thereby allowing delivery of the
sets of data to the remote site 109 via the second point-to-
point communication system 102.

In this description, numerous specific details are set forth.
However, the embodiments/cases of the invention may be
practiced without some of these specific details. In other
instances, well-known hardware, materials, structures and
techniques have not been shown in detail in order not to
obscure the understanding of this description. In this descrip-
tion, references to “one embodiment” and “one case” mean
that the feature being referred to may be included in at least
one embodiment/case of the invention. Moreover, separate
references to “one embodiment”, “some embodiments”, “one
case”, or “some cases” in this description do not necessarily
refer to the same embodiment/case. lllustrated embodiments/
cases are not mutually exclusive, unless so stated and except
as will be readily apparent to those of ordinary skill in the art.
Thus, the invention may include any variety of combinations
and/or integrations of the features of the embodiments/cases
described herein. Also herein, flow diagrams illustrate non-
limiting embodiment/case examples of the methods, and
block diagrams illustrate non-limiting embodiment/case
examples of the devices. Some operations in the flow dia-
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grams may be described with reference to the embodiments/
cases illustrated by the block diagrams. However, the meth-
ods of the flow diagrams could be performed by
embodiments/cases of the invention other than those dis-
cussed with reference to the block diagrams, and embodi-
ments/cases discussed with reference to the block diagrams
could perform operations different from those discussed with
reference to the flow diagrams. Moreover, although the flow
diagrams may depict serial operations, certain embodiments/
cases could perform certain operations in parallel and/or in
different orders from those depicted. Moreover, the use of
repeated reference numerals and/or letters in the text and/or
drawings is for the purpose of simplicity and clarity and does
not in itself dictate a relationship between the various
embodiments/cases and/or configurations discussed. Further-
more, methods and mechanisms of the embodiments/cases
will sometimes be described in singular form for clarity.
However, some embodiments/cases may include multiple
iterations of a method or multiple instantiations of a mecha-
nism unless noted otherwise. For example, when a controller
or an interface are disclosed in an embodiment/case, the
scope of the embodiment/case is intended to also cover the
use of multiple controllers or interfaces.

Certain features of the embodiments/cases, which may
have been, for clarity, described in the context of separate
embodiments/cases, may also be provided in various combi-
nations in a single embodiment/case. Conversely, various
features of the embodiments/cases, which may have been, for
brevity, described in the context of a single embodiment/case,
may also be provided separately or in any suitable sub-com-
bination. The embodiments/cases are not limited in their
applications to the details of the order or sequence of steps of
operation of methods, or to details of implementation of
devices, set in the description, drawings, or examples. In
addition, individual blocks illustrated in the figures may be
functional in nature and do not necessarily correspond to
discrete hardware elements. While the methods disclosed
herein have been described and shown with reference to par-
ticular steps performed in a particular order, it is understood
that these steps may be combined, sub-divided, or reordered
to form an equivalent method without departing from the
teachings of the embodiments/cases. Accordingly, unless
specifically indicated herein, the order and grouping of the
steps is not a limitation of the embodiments/cases. Embodi-
ments/cases described in conjunction with specific examples
are presented by way of example, and not limitation. More-
over, it is evident that many alternatives, modifications and
variations will be apparent to those skilled in the art. Accord-
ingly, it is intended to embrace all such alternatives, modifi-
cations and variations that fall within the spirit and scope of
the appended claims and their equivalents.

What is claimed is:

1. A fail-safe communication system operative to commu-
nicatively connect a core network with a remote site, and
having a single backhaul cable, comprising:

a first wireless point-to-point communication system;

a second wireless point-to-point communication system;

and

a backhaul cable directly connecting said first wireless

point-to-point communication system with a core net-
work,

wherein the first wireless point-to-point communication

system comprises a wireline communication interface
operative to:

communicatively connect said backhaul cable with point-

to-point communication components of said first wire-
less point-to-point communication system, thereby
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allowing the first wireless point-to-point communica-
tion system to: (i) receive sets of data from the core
network via the backhaul cable, and (ii) convey wire-
lessly said sets of data to a remote site, in an event that
said first wireless point-to-point communication system
is capable of such receiving and conveying; and

communicatively connect said backhaul cable, using a

bypass cable, with point-to-point communication com-
ponents of said second wireless point-to-point commu-
nication system, in an event of malfunction associated
with the first point-to-point communication system,
thereby allowing the second wireless point-to-point
communication system to: (i) receive said sets of data
from the core network via the backhaul cable and via the
bypass cable after or during an event of malfunction
associated with the first wireless point-to-point commu-
nication system, and (ii) convey wirelessly said sets of
data to said remote site, instead of the first wireless
point-to-point communication system, after of during
said event of malfunction, thereby maintaining continu-
ity of data flow from said core network to said remote
site after or during said event of malfunction.

2. The system of claim 1, wherein said wireline communi-
cation interface is configured to receive electrical power from
a first power supplier located in the first wireless point-to-
point communication system and from a second power sup-
plier located in the second wireless point-to-point communi-
cation system, such that said second power supplier is used to
power said wireline communication interface in a case that
said event of malfunction affects the first power supplier.

3. The system of claim 2, wherein said first power supplier
is connected to said wireline communication interface via a
first diode, and said second power supplier is connected to
said wireline communication interface via a second diode,
such that the event of malfunction affecting the first power
supplier does not interfere with the second power supplier.

4. The system of claim 2, wherein said first power supplier
is connected to said wireline communication interface via a
first power switch, and said second power supplier is con-
nected to said wireline communication interface via a second
power switch, such that the first power supplier is switched
off as a result of said event of malfunction, and the second
power supplier is switched on as a result of said event of
malfunction.

5. The system of claim 1, wherein said remote site com-
prises a wireless base station.

6. The system of claim 5, wherein the first and second
wireless point-to-point communication systems together
with the backhaul cable and the bypass cable are configured to
serve as a point-to-point fail-safe backhaul link between the
core network and the wireless base station, thereby allowing
the wireless base station to continue uninterrupted wireless
access services to associated subscriber stations after or dur-
ing said event of malfunction.

7. The system of claim 1, wherein the wireline communi-
cation interface is further configured to detect said event of
malfunction.

8. The system of claim 7, wherein after said detection, the
wireline communication interface is further configured to:

disconnect said point-to-point communication compo-

nents of said first wireless point-to-point communica-
tion system from said backhaul cable; and

connect said point-to-point communication components of

said second wireless point-to-point communication sys-
tem with said backhaul cable via the bypass cable.

9. The system of claim 7, wherein after said detection, the
wireline communication interface is further configured to:
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switch off said point-to-point communication components
of said first wireless point-to-point communication sys-
tem; and

switch on said point-to-point communication components

of said second wireless point-to-point communication
system.
10. The system of claim 1, wherein the backhaul cable is a
cable operative to transport Ethernet data between the core
network and the first or second wireless point-to-point com-
munication systems.
11. The system of claim 10, wherein the backhaul cable
carries electrical signals over metal conductors.
12. The system of claim 10, wherein the backhaul cable is
an optical fiber cable.
13. The system of claim 10, wherein the wireline commu-
nication interface comprises an Ethernet switch operative to
(1) communicatively connect said backhaul cable with point-
to-point communication components of said first wireless
point-to-point communication system, and (ii) communica-
tively connect said backhaul cable, using the bypass cable,
with point-to-point communication components of said sec-
ond wireless point-to-point communication system, after or
during said event of malfunction.
14. A method for fail-safe communication, comprising:
relaying sets of data by a first point-to-point communica-
tion system: (i) from a core network to a wireline com-
munication interface belonging to said first point-to-
point communication system via a backhaul cable, (ii)
from said wireline communication interface to point-to-
point communication components of said first point-to-
point communication system, and (iii) from said point-
to-point communication components of said first point-
to-point communication system to a remote site;

detecting, by said wireline communication interface, a fail-
ure in the point-to-point communication components of
said first point-to-point communication system or in a
first power supplier located in said first point-to-point
communication system, said failure preventing said first
point-to-point communication system from relaying
said sets of data between the core network and the
remote site; and

bypassing, by said wireline communication interface, the

point-to-point communication components of said first
point-to-point communication system, by routing the
sets of dada from said wireline communication interface
to point-to-point communication components of a sec-
ond point-to-point communications system via a bypass
cable, thereby allowing delivery of said sets of data to
said remote site via the second point-to-point commu-
nication system.

15. The method of claim 14, further comprising: protecting
said wireline communication interface from said failure, by
feeding said wireline communication interface from a second
power supplier located in said second point-to-point commu-
nication system.

16. The method of claim 15, further comprising: protecting
said wireline communication interface from said failure, by
combining power supply to the communication interface
from the first and second power suppliers using two diodes.

17. The method of claim 15, further comprising: protecting
said wireline communication interface from said failure, by
disconnecting the communication interface from the first
power supplier.

18. The method of claim 14, further comprising: protecting
said wireline communication interface from said failure, by



US 9,203,691 B2

13

disconnecting said wireline communication interface from
said point-to-point communication components of said first
communication system.

19. The method of claim 14, wherein said detection is done
by sensing a drop in voltage provided by the first power
supplier.

20. The method of claim 14, wherein said detection is done
by sensing an accumulation of said sets of data inside data
buffers of said wireline communication interface.

21. A fail-safe communication system operative to com-
municatively connect a remote site with a core network, and
having a single feed cable, comprising:

a first wireless point-to-point communication system;

a second wireless point-to-point communication system;

and

a feed cable directly connecting said first point-to-point

communication system with a remote site,

wherein the first wireless point-to-point communication

system comprises a wireline communication interface
operative to:

communicatively connect said feed cable with point-to-

point communication components of said first wireless
point-to-point communication system, thereby allowing
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the first wireless point-to-point communication system
to: (i) receive sets of data from the remote site via the
feed cable and (ii) convey wirelessly said sets of data to
a core network, in an event that said first wireless point-
to-point communication system is capable of such
receiving and conveying; and

communicatively connect said feed cable, using a bypass
cable, with point-to-point communication component of
said second wireless point-to-point communication sys-
tem, in an event of malfunction associated with the first
wireless point-to-point communication system, thereby
allowing the second wireless point-to-point communi-
cation system to: (i) receive said sets of data from the
remote site via the feed cable and via the bypass cable
after or during an event of malfunction associated with
the first wireless point-to-point communication system,
and (ii) convey wirelessly said sets of data to said core
network, instead of the first wireless point-to-point com-
munication system, after of during said event of mal-
function, thereby maintaining continuity of data flow
from said remote site to said core network after or during
said event of malfunction.
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